Goals: To determine patient preference for the Barrett esophagus (BE) screening techniques.
T he Barrett esophagus (BE), a well-known complication of gastroesophageal reflux, is the key precursor of esophageal adenocarcinoma (EAC). Identifying effective approaches for the early detection of BE and BE-related dysplasia has the potential to identify and subsequently enroll patients in appropriate surveillance programs to enable detection of dysplasia before progression to EAC. Treatment with endoscopic modalities has been shown to decrease the risk of progression of dysplastic BE to EAC in addition to treating early stage EAC successfully. 1, 2 One of the important impediments to BE screening is the lack of a cost effective, and widely applicable screening technique. Sedated esophagogastroduodenoscopy (sEGD) has substantial direct health care costs as well as indirect costs limiting its wide application as a BE screening tool. To overcome this challenge, there has been an effort to develop unsedated and minimally invasive methods of screening for BE such as unsedated transnasal endoscopy (uTNE). 3, 4 Randomized prospective studies and a meta-analysis comparing these techniques using postprocedural questionnaires to evaluate symptoms and tolerability have been reported, showing that while traditional sEGD can result in less pain, both methods are well tolerated. 5, 6 There have also been studies looking at more objective measures for tolerability, including blood pressure and pulse measurements as surrogates for sympathetic response during the procedure. 7 These have shown that there is less sympathetic activation during transnasal endoscopy. 8 More recently, uTNE has been shown to be effective in diagnosing early malignancy. 9 Finally, this technique has proven to be easy to adopt. 10 As part of a comparative effectiveness trial to compare various modalities for screening for BE, we evaluated participant tolerance and preference for those undergoing in-clinic uTNE (huTNE), mobile-based (muTNE), and traditional sEGD. To measure patient preferences, we utilized a novel preference-based valuation method called the waiting trade-off (WTO) method. The existing patient preference data in the literature is based on the commonly used valuation method of rating scales to compare different methods of upper endoscopy, which has several limitations. 5, 6 We aimed to obtain patient preference data that truly reflects the patients' attitudes towards these screening techniques by using the WTO method. 11 This is important because capturing patient short-term health-related quality of life may change the overall health-related quality of life for a health intervention, in this case upper endoscopy and uTNE.
METHODS
This study was approved by the Mayo Clinic Institutional Review Board. This study was performed in the context of a prospective, randomized controlled trial in Olmsted County, MN that was conducted to evaluate the participation rates and comparative clinical effectiveness of sEGD and uTNE performed in an endoscopy suite and uTNE performed in a mobile van. 12 In this study, using Rochester Epidemiology Project data on those that had previously completed a validated gastrointestinal symptom questionnaire from 1988 to 2009, a gender-stratified and age-stratified random sample of Olmsted County residents were selected and then mailed an invitation to participate (150 in each group) in screening for BE. [13] [14] [15] Those who agreed to participate in the screening method for which they were assigned (either huTNE, muTNE, or sEGD) were asked if they would be willing to undergo the screening examination. Comparative effectiveness of these 3 techniques, measured by participation rates, yield of findings, quality of examination, and safety were assessed and were found to be similar. 12 The TNE-5000 Endosheath transnasal esophagoscope (Vision Sciences, Orangeburg, NY), a commercially available, flexible video esophagoscope (TNE-5000, Vision Sciences) was used for both the huTNE and muTNE examinations. This device has a shaft diameter of 4.7 by 5.8 mm, has an accessory channel that is 2.1 mm and is able to angulate in 2 directions. (Fig. 1 ) Before the procedure, local anesthesia was administered to the nares with a topical spray of lidocaine with the vasoconstrictor such as oxymetazoline. 16 The procedure was performed with the patient in a left lateral position, and once the endoscope was lubricated it was introduced into the nasal passage and advanced along the floor of the nasopharyngeal space or between the middle and inferior turbinate. Once in the oropharynx, the procedure is carried out in a similar manner to traditional sEGD. An endoscopy technician was available to help with patient positioning.
Sedated endoscopy was performed with standard endoscopic equipment and sedation. These patients were sedated with a combination of opiate analgesia and benzodiazepine. Once sedated, the video gastroscope (Olympus GIF-H180; Center Valley, PA) was introduced into their oral cavity and advanced to the oropharynx and into the esophagus. Sedation was administered by a registered nurse under the direction of the physician and an endoscopy technician was also involved in patient positioning. Following this, the patient needed a chaperone to accompany them home. The sEGD and huTNE arms were conducted in the clinical research unit of the Mayo Center for Clinical and Translational Science, which has a fully equipped endoscopy suite. uTNE in the mobile arm of the study was conducted in a mobile research van. Both huTNE and muTNE were performed in a similar manner.
All patients were contacted via phone by a trained interviewer (J.S.E.) to administer the preference-based evaluation tool using the WTO method 24 hours after the procedure. 17 As part of the WTO, patients were asked that if they were to receive the ideal screening procedure (without pain, lost time, and anxiety), how long would they be willing to wait for the results of or treatment from that procedure compared with how long they were willing to wait to receive the results or evaluation from the method of screening they actually underwent. The WTO provides a short-term patient preference (similar to quality-adjusted life years) to reflect the morbidity of the screening test and is reported as WTO time (days). This tool is a variation of the time trade-off technique for valuing short-term quality of life. It is designed to value health states associated with diagnostic screening and testing and provides a more accurate representation of patient preference, while still being economically feasible to perform. The longer a participant is willing to wait for the results or treatment after the "ideal" test or procedure, the more they are willing to avoid the procedure that they actually had and consider it less desirable.
In addition, a tolerability questionnaire was also administered. Patients were asked to rank, on a 0 to 10 scale (0 = best, 10 = worst), the following aspects of the procedure to assess tolerability: pain, choking, gagging, anxiety, and overall tolerability. 5 Patients were also asked if they would undergo the uTNE procedure again for BE screening.
Statistical Analyzes
The analysis of variance test was used to compare the tolerability scores and patient preferences between the 3 groups and a t test or χ 2 test were used to compare characteristics of uTNE patients to sEGD patients using the JMP 10.0.0 statistical software (SAS Institute Inc., Raleigh, NC).
RESULTS
In total, 209 patients underwent screening procedures in the trial. Data on tolerability and patient preference were collected in 201 (96%). There were 8 patients who could not be reached. In total, 94 (47%) patients were men, with a mean age of 70 years (range: 54 to 87 y). Tolerability and WTO responses were available in 59 patients undergoing sEGD (97%), 71 patients undergoing huTNE (99%), and 71 patients undergoing muTNE (93%). Baseline characteristics of these participants with tolerability data were largely comparable ( Table 1) .
The WTO and questionnaire scores are reported in Table 2 . Even though the statistically significant differences in patient-reported tolerability scores above seem to favor sEGD, the vast majority (84%) of patients who underwent uTNE reported that they would be willing to undergo the uTNE procedure again. All patients in the sEGD arm also reported willingness to repeat sEGD. This willingness to undergo the uTNE procedure again was supported by assessing the WTO scores (in days). When comparing all 3 groups, there was no difference in WTO scores (P = 0.5126) (Fig. 2) . The mean number of days a patient who received sEGD was willing to wait was 5.8. This was not statistically different from the number of days that a patient who received huTNE was willing to wait, at 7.4 (P = 0.3339; 95% CI, −1.59 to 4.66) or from those who received muTNE ,who were willing to wait, 7.1 days (P = 0.2903; 95% CI, −1 to 3.32) (Fig. 2) .
DISCUSSION
Given the rising incidence of EAC in the United States, it is critical that an acceptable and well-tolerated screening tool for BE is developed. Currently, sedated EGD is the standard method of assessing reflux complications and symptoms in the United States. The current reported adverse outcomes and fatalities are 0.54% and 0.03%, respectively, in patients undergoing EGD and 50% to 60% of these are related to the use of conscious sedation with a benzodiazepine and opiate analgesic. 18, 19 This method has other disadvantages including the need for close monitoring during and postprocedure, increased sympathetic nervous system stress, increased cardiovascular stress and need for specialized nursing care. 8, 20, 21 In addition to high direct costs, indirect costs such as loss of work for the patient and the caregiver are also incurred with sEGD. 22 In a randomized trial we have previously demonstrated comparable clinical effectiveness, safety, diagnostic yield, and imaging quality with uTNE and sEGD. 12, 23 However, uTNE continues to be underutilized for BE screening due to perceived patient and provider lack of preference despite randomized studies showing comparable patient tolerance between both sedated EGD and unsedated TNE. 5, 6, 24 In this randomized community-based study we have carefully assessed comparable patient preference for BE screening with sEGD and uTNE using a valid tool and demonstrated the lack of a statistically significant difference in patient preference for both techniques. Indeed the WTO scores seemed to indicate superior patient preference for uTNE, although the difference was not statistically significant. In addition while the tolerability scores were numerically lower (difference being statistically significant) in the sEGD group than the uTNE groups, they were still adequate for clinical use.
The WTO method of measuring preference has the advantage of being more intuitive to the study participants. This form of measuring patient preference has been previously studied successfully in assessing treatment choice in women undergoing different types of uterine fibroid treatments (abdominal hysterectomy, magnetic resonance imaging-guided focused ultrasound surgery, and uterine artery embolization). 25 It has also been used to assess preference for a diagnostic tool in women who undergo breast biopsies (surgical, needle core biopsy, or both) as part of evaluation of breast nodules and in different diagnostic tools for cerebrovascular disease. 26, 27 It is possible that some bias exist due to the study design. This may stem from patients being contacted for participation after randomization to a technique of screening. However this is likely to be small given the overall comparable nature of the 3 groups at the time of contact and participation (Table 1 ). This study design was chosen to specifically assess participation rates in 3 groups separately and subsequently compare preference assessed by the WTO method in the 3 groups. EGD is usually performed with conscious sedation in the United States and hence, our results may be less applicable to countries where it is routinely performed without sedation. In addition, the use of a single-trained interviewer for all calls was helpful in standardizing the script and explanations for all participants. Although the concept is thought to be intuitive, explanation and reiteration of the concept by an experienced interviewer was crucial in keeping the results generalizable.
Although all 3 techniques were overall well tolerated by patients, sEGD seemed to be best tolerated when using the rating scale method of health state valuation. This is likely due to the use of analgesic and amnestic sedation with this procedure. Using the WTO assessment tool as a more precise measure of patient preference, we found that there was no statistically significant difference between patient preference for sEGD and uTNE (performed in an endoscopy suite or in a mobile van). This suggests that patient preference may not be a significant factor when utilizing uTNE as an alternative to traditional sedated EGD for BE screening. When combined with lower direct and indirect costs and comparable clinical effectiveness, the rationale for the use of unsedated minimally invasive tools for BE screening is further strengthened.
